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Ninety legume species were investigated for the presence of 
Rhizobium-type root nodules. Only three species, namely Xylia tor-
reana Brenan of the Mimosoideae and Guibourtia conjugata 
(Bolle) J . Leonard and Piliostigma thonningii (Schumach.) Milne-
Redh. of the Caesalpinioideae appear to lack the ability to 
nodulate. Fifty-nine of the species investigated were not studied 
previously in this regard. The nodulation observed on two Liparia 
species also represents the first nodulation reports for members 
of this genus. 
S. Afr. J. Bot. 1983, 2: 329-332 
Negentig peulplantsoorte is vir die aanwesigheid van Rhizobium-
tipe wortelknoppies ondersoek. By slegs drie spesies, naamlik 
Xylia torreana Brenan van die Mimosoideae en Guibourtia con-
jugata (Bolle) J. Leonard en Piliostigma thonningii (Schumach.) 
Milne-Redh. van die Caesalpinioideae ontbreek die vermoe om te 
noduleer skynbaar. Nege-en-vyftig van die ondersoekte spesies is 
skynbaar nie vroeer vir nodulering ondersoek nie. Die knoppiesvor-
ming wat op twee Liparia spesies waargeneem is, verteenwoordig 
die eerste waarnemings oor nodulering by spesies van hierdie 
genus. 
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Introduction 
After the Orchidaceae and the Asteraceae, the Leguminosae, 
with its estimated 19 700 species is the third largest family of 
flowering plants (Allen & Allen 1981 ). The ability of many 
of the species of this family to form root nodules and fix 
nitrogen symbiotically confers considerable ecological impor-
tance on the family. However, according to Allen & Allen 
(1981) only about 15,807o of all known legume species have 
been examined for their ability to nodulate. Of this small sam-
ple, II, 707o appear to be incapable of nodulation and sym-
biotic nitrogen fixation. It is mainly members of the 
Caesalpinioideae which appear to lack the ability to nodulate 
- no fewer than 69,807o of the species investigated falling in-
to this category. 
Apart from reports by Mostert (1955), Grobbelaar et a/. 
(1967), Grobbelaar & Clarke (1972, 1974, 1975) , Corby (1974) 
and Grobbelaar & van Rooyen (1979), little is known about 
the nodulating ability of the approximately I 350 legume 
species (Dyer 1975) that are indigenous to southern Africa. In 
an attempt to remedy this state of affairs, a long-term survey 
was initiated at this laboratory and the present paper reports 
on the latest results obtained. Although the project concerns 
mainly indigenous legume species, exotic species that have 
become naturalized or happen to be readily available are also 
included in the survey. 
Procedure 
The procedure was identical to that published earlier in greater 
detail (Grobbelaar et a/. 1967). Where possible plants were 
examined in the field for root nodules. In other cases plants 
were grown from seed in pots containing nitrogen-poor media 
and their roots were examined periodically for nodules. If 
nodules did not form within a reasonable time, the substrate 
was enriched with Rhizobium suspensions from available 
cultures and/ or with soil from the natural habitat of the species. 
Annuals which failed to nodulate in at least three consecutive 
pot trials and perennials which did not nodulate within at least 
two years, were regarded as not being able to nodulate under 
local conditions. Herbarium voucher specimens were prepared 
of all the species tested. The specimens were identified at the 
Botanical Research Institute, Pretoria and deposited in the 
H.G.W.J. Schweickerdt Herbarium, University of Pretoria. 
Results and Discussion 
In Table 1 the nodulation results are compared with the ex-
isting knowledge summarized for the world by Allen & Allen 
(1981). Of the ninety species investigated, three, namely Xylia 
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torreana Brenan of the Mimosoideae and Guibourtia conjugata 
(Bolle) J. Leonard and Piliostigma thonningii (Schumach.) 
Milne-Redh. of the Caesalpinioideae, appear to lack the ability 
to nodulate. Corby (1974) was also unable to detect nodula-
tion by these species. Of the remaining 88 species investigated, 
59 do not appear to have been examined previously for nodula-
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tion. Indeed, the two Liparia species investigated represent the 
first record of nodulation by members of this genus which is 
endemic to the south western Cape Province. These results sug-
gest that the nodulation pattern of the southern African legume 
species conforms to the world pattern summarized by Allen 
& Allen (1981). 
Table 1 List of legume species examined for nodulation 
Plant species 1 
lngeae Benth. 
Albizia su/uensis Gerstn. 
Acacieae Benth . 
Acacia a/bida Del. 
Piptadenieae Benth. 
Xylia torreana Brenan 
Cynometreae Benth. 
Mimosoideae 
Caesalpinioideae 
Guibourtia conjugata (Bolle) J. Leonard 
Bauhinieae Benth. 
Pi/iostigma thonningii (Schumach.) Milne-Redh. 
Cassieae Benth. 
Cassia capensis Thunb. var. flavescens (E . Mey.) Vogel 
C. plumosa (E. Mey.) Vogel var. p/umosa 
Papilionoideae 
Podalyrieae Benth. 
Podalyria canescens E. Mey. 
P. hirsuta (Ait.) Willd. 
Genisteae Bronn 
Liparia parva J.R.T. Vogel ex Walp 
L. sphaerica L. 
Amphithalia ericaejolia Eckl. & Zeyh. 
Rafnia axillaris Thunb. 
R. capensis (L.) Druce 
R. racemosa Eckl. & Zeyh. 
Lotononis digitata Harv. 
L. serpens (E. Mey .) Dahlg. 
L. strigillosa (Merxm. & Schreiber) Schreiber 
Wiborgia incurvata E. Mey. 
Aspalathus acuminata Lam. subsp. pungens (Thunb .) Dahlg. 
A. asparagoides L. f. subsp. asparagoides 
A. chortophi/a Eckl. & Zeyh . subsp. kougaensis Dahlg. 
A. confusa Dahlg. 
A. frankenioides DC. 
A. heterophylla L.f. subsp. heterophylla 
A. hirta E. Mey. subsp. hirta 
A. /actea Thunb. subsp. lactea 
A. /actea Thunb. subsp. breviloba Dahlg. 
A. longifolia Benth. 
A . longipes Harv . 
A. opaca Eckl. & Zeyh. subsp. rostriloba Dahlg. 
A. pachyloba Benth. subsp. macroclada Dahlg. 
A . quinquejolia L. subsp. virgata (Thunb.) Dahlg. 
A. retroflexa L. subsp . bicolor (Eckl. & Zeyh .) Dahlg. 
A . spicata Thunb. subsp. cliffortioides (Schltr.) Dahlg. 
Herbarium 
specimen 
number2 
33593 
38602 
38610 
38581 
38571 
39867 
39878 
39823 
43131 
43120 
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Table 1 (Continued) 
Nodulation 
Herbarium 
specimen Present Allen's 
Plant species 1 number2 study3 records4 
A. spinosa L. subsp. flavispina (Pres! ex Benth.) Dahlg. 39807 + f c 
A. spinosa L. subsp. glauca (Eckl. & Zeyh .) Dahlg. 39828 + f c 
A. ternata (Thunb .) Druce 39758 + f c 
A. tubercula/a Walp. 39780 + f c 
Melolobium aethiopicum (L.) Druce 43112 + f c 
Crotalaria lenticulata E. Mey. 34703 + f c 
C. virgulata Klotzsch 38594 + f A 
Argyrolobium filijorm e Eckl. & Zeyh. 39837 + f c 
Trifolieae Bronn 
Medicago ci/iaris (L.) All. 43148 + c A 
Trifolium ochroleucon Hudson 43143 + c A 
T. ornithopodioides L. 43138 +c A 
T. physodes Steven ex Bieb. 43153 + c A 
T. resupinatum L. 43 139 + c A 
Loteae Benth. 
Lotus angustissimus L. 43147 + c A 
L. creticus L. 43146 + c A 
Galegeae Bronn 
Jndigofera coriacea Ait. var. coriacea 39822 + f c 
! . coriacea Ait. var. minor H . Bol. 39839 + f c 
! . daleoides Benth. ex Harv. var. daleoides 39963 + f c 
!. dosua Buch .-Ham. ex D. Don 43137 + c A 
! . filijo/ia Thunb. 43116 + f c 
! . incana Thunb . 43124 + f c 
!. inhambanensis Klotzsch 38620 + f A 
! . lupatana Bak . f. 38577 + f A 
!. pseudo-indigofera (Merxm.) J .B. Gillett 39955 + f A 
!. rhytidocarpa Benth. ex Harv. subsp. rhytidocarpa 38615 + f A 
! . swaziensis H. Bol. var. perplexa (N.E. Br.) J.B . Gillett 38993 + f A 
Psoralea aculeata L. 43119 + f c 
P. ajjinis Eckl. & Zeyh. 39786 + f c 
P. alata (Thunb .) Salter 39767 +f c 
P. verrucosa Willd . 39841 + f c 
Ptycholobium contortum (N.E. Br.) Brummitt 38632 + f A 
Tephrosia capensis (Jacq.) Pers. var. capensis 34264 + f c 
T. capensis (Jacq.) Pers. var. angustifo/ia E. Mey . 39816 + f c 
T. jorbesii Bak . subsp . interior Brummitt 43109 +f A 
T. incarnata Brummitt 38994 + f A 
T. pal/ens (Ait.) Pers . 39946 +f c 
T. purpurea (L.) Pers. subsp . canescens (E. Mey .) Brummitt 39936 + f c 
Tephrosia virgata H .M. Forbes 38606 +f c 
T. zoutpansbergensis Brem . 38588 +f A 
Lessertia in/lata Harv. 39747 +f c 
Astragalus hamosus L. 43135 + c A 
Hedysareae DC. 
Lespedeza homoloba Nakai 43140 +c c 
Dalbergieae Bronn 
Dalbergia nitidula Bak . 38579 +f A 
Pterocarpus angolensis DC. 38995 +c A 
P. lucens Guill. & Perr. subsp. antunesii (Taub.) Rojo 38608 + f c 
Vicieae Bronn 
Vicia bithynica (L.) L. 43141 +c A 
V. disperma DC. 43144 +c A 
V. pisijormis L. 43149 +c A 
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Table 1 (Continued) 
Plant species 1 
Phaseoleae Bronn 
Erythrina crista-galli L. 
Canavalia rosea (Swartz) DC. 
Rhynchosia harveyi Bak. f. 
R. villosa (Meisn.) Druce 
Eriosema ellipticijo/ium Schinz 
Vigna nervosa Markotter 
Lablab purpureus (L.) Sweet subsp . uncinatus Verde. 
Herbarium 
specimen 
number2 
39961 
31137 
39861 
20734 
35357 
39880 
33162 
Nodulation 
Present Allen's 
study3 records4 
+c A 
+f c 
+f c 
+f c 
+c c 
+f A 
+c A 
'Species are arranged alphabetically within genera. The genera are arranged according to the system of de Dalla Torre 
& Harms (I 963) . 
2Voucher specimens are kept in the H.G.W.J. Schweickerdt Herbarium, Department of Botany, University of Pretoria . 
3A '+'indicates that nodulation was observed and a'-' that nodulation was not observed during an observation period 
of at least two years. Plants studied at the laboratory are indicated by a 'c' whereas species examined in the field are 
indicated by an 'f'. 
4The letters A, Band C refer to information obtained from Allen & Allen (1981). A - nodulation previously observed; 
B - species investigated previously but nodulation never observed; C - species apparently not investigated previously 
for nodulation. 
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